Considerations for use of recombinant adenoviral vectors: dose effect on hepatic cytochromes P450.
Recombinant adenovirus (Ad) serotype 5 is a vector commonly used for gene delivery. Although this vector has a natural tropism for the liver, there is a limited understanding of how Ad administration affects one of the primary hepatic processes, drug metabolism. The effects of systemic administration of a model recombinant adenoviral vector on two hepatic cytochrome P450 (P450) enzymes, CYP3A2 and 2C11, were investigated. Sprague-Dawley rats were treated with one of six vector doses, ranging from 5.7 x 10(6) to 5.7 x 10(12) virus particles (vp)/kg. Hepatic P450 protein expression, catalytic activity, and mRNA levels were measured over 14 days. Ad administration (5.7 x 10(10)-5.7 x 10(12) vp/kg) reduced CYP3A2 over the duration of the study. Six hours after administration of 5.7 x 10(12) vp/kg, CYP3A2 activity and mRNA levels were suppressed by 45 and 65%, respectively (P < or = 0.01). This continued throughout the study with levels dropping to 36 and 45% of controls by 14 days, respectively (P < or = 0.01). A similar trend was detected for CYP2C11 within this dosing range. Administration of 5.7 x 10(6), 5.7 x 10(8), and 5.7 x 10(9) vp/kg of Ad significantly increased both CYP2C11 protein expression by 86, 71, and 107% and activity 110, 118, and 53%, respectively, above those of animals treated with saline (P < or = 0.01). These results clearly indicate that a single dose of adenovirus significantly alters key drug metabolizing enzymes for an extended period of time and should be investigated further in the context of the design and implementation of clinical trial protocols.